Introduction
Due to the ambidentate nature of CN − , transition metal cyanides such as [Fe(CN) 6 2 ] − have been widely used as building blocks for the preparation of coordination polymers with one-, two-or three-dimensional networks [1 -25] . The structural stability is an important factor in the study of the microporous functions of coordination polymers [26] . Therefore, due to their high stability, cyanidometallates may find extensive applications as microporous materials. The coordination polymers of coinage metal cyanides are of great interest in this respect because the unusually low 2-coordination of the metal centers allows them to reversibly adsorb nucleophiles offering applications in separations and sensing technologies [27] . Another unique feature of these structures is that the central silver or gold atoms are capable of forming d 10 -d 10 M-M bonds, which are useful tools in crystal engineering of polymeric structures [9 -11, 15 -25] . Several recent reviews have been devoted to the chemistry of cyanido-bridged metal complexes illustrating the popularity of these systems [1, 12 -14] . 2 ]·MeOH} n (phen = 1,10-phenanthroline), assembled by significant argentophilic interactions. The chains are extended through hydrogen bonds and π-π interactions to give a 3D network.
Experimental Section

Materials
ZnCl 2 and 1,10-phenanthroline (phen) were obtained from Merck Chemical Co./Germany. AgNO 3 was a product of Panreac/Spain. K[Ag(CN) 2 ] was prepared by reacting AgNO 3 with KCN in a 1 : 2 mol ratio in water. 
Synthesis
To a solution of 1 mmol (0.136 g) ZnCl 2 in 10 mL water was added 2 mmoles of 1,10-phenanthroline (phen) in 15 mL methanol. After stirring for 15 min, 2 mmoles of K[Ag(CN) 2 ] in 15 mL distilled water were added and the reaction mixture was stirred for further 30 min at room temperature. After filtration, the residue was collected and dried in air. Crystals of 1 were obtained by dissolving some of the precipitated product in a 1 : 1 water-methanol mixture on heating and keeping the filtrate in air for over night. 
IR and thermal measurements
The IR spectra of the samples were recorded with a Perkin Elmer FTIR spectrophotometer using KBr pellets in the 4000 -500 cm −1 range. The solid-state thermal gravimetric analysis (TGA) of the bimetallic complex was carried out on a Mettler Toledo TGA/SDTA 851e analyzer under argon atmosphere at the heating rate of 10 • C min −1 .
X-Ray structure determination
X-Ray diffraction data of 1 were collected with an Oxford Gemini S diffractometer with MoK α radiation (λ = 0.71073Å) at 110 K. The structure was solved by Direct Methods with SHELXS-97 [30] and refined by fullmatrix least-squares procedures on F 2 using the program SHELXL-97 [30] . All non-hydrogen atoms were refined anisotropically. Crystal data and details of the data collection and structure refinement are summarized in Table 1 . Table 1 . Crystal data and details of data collection and refinement for complex 1. 
Results and Discussion
The title complex was prepared by the reaction of ZnCl 2 , 1,10-phenanthroline (phen) and K[Ag(CN) 2 ] mixed in a molar ratio of 1 : 2 : 2. In the IR spectrum of the residual product (not of the crystals) of complex 1, two ν(CN) bands are observed, one at 2163 cm −1 and the other one at 2138 cm −1 , while for K[Ag(CN) 2 ] only one ν(C≡N) appears at 2140 cm −1 . The presence of two bands indicates that the complex contains both bridging and terminal cyanide groups. Generally, the stretching frequency of the terminal cyanide is lower relative to that of bridging ones [17, 28, 31] . In the IR spectrum of 1,10-phenanthroline the characteristic bands observed are ν(C=N) at 1618 and 1589 cm −1 , and ν(C=C) at 1505 and 1423 cm −1 . For 1 the ν(C=N) vibrations of phen were observed at 1626 and 1579 cm −1 , while the ν(C=C) bands appeared at 1505 and 1424 cm −1 . The presence of these bands indicates the coordination of phen to the metal. Fig. 3 b (color online). Graphical illustration of the parallel-displaced sandwich-type π-π interactions of phen ligands in 1 in the solid state, where d gives the distances of interacting phen ligands and the interplanar angles, respectively. Labelling refers to the code given in Fig. 3a .
Thermal studies
The results of the thermogravimetric analysis indicate a good correlation between the calculated and found weight loss values for the investigated complex. The thermal decomposition of the precipitated product of 1 (not of crystals) is shown in Fig. 1 . The decomposition starts at 60 • C and occurs in three steps. At the first stage water is released corresponding to the weight loss of 1.9 % (calcd. 2.35 %) between 60 and 120 • C. The second weight loss of 24.7 % in the range 220 -365 • C can be explained by the removal of one phen molecule (calcd. 23.57 %). The next weight loss of 31.8 % (calcd. 37.19 %) takes place in the range of 370 -500 • C due to the release of the remaining phen and four CN − ligands. Cyanide is usually released in the temperature range of 400 -500 • C [31, 32] . The release of these two groups is associated with two exothermic transitions at 337 and 468 • C, respectively, in the DSC. There is also one endothermic transition in DSC at 283 • C corresponding to the melting point of the complex. The residual mass of ∼ 41 % is consistent with the predicted value of 38.91 % for ZnO + 2Ag. These observations suggest that the proposed formula of the complex is [Zn(phen) 2 
, which reflects that the precipitated product of 1 (before crystallization) does not contain methanol.
Crystal structure description of 1
The molecular structure of the asymmetric unit of 1 along with the crystallographic numbering scheme is illustrated in Fig. 2 . Selected bond lengths and bond angles are listed in Table 2 . The crystal structure of the complex consists of [Zn(phen) 2 Fig. 2 . The Ag-Ag distances ranging from 3.0463(3) -3.0697(3)Å are below the sum of the van der Walls radii of two silver atoms (3.44Å), which is considered to be the upper limit of the distance for viable argentophilic d 10 -d 10 interactions [8, 25, 34] . The Ag1-Ag2-Ag1A and Ag2-Ag1-Ag2A angles involved in this bonding are 153.411 (14) In the crystal structure the chains do interact with each other by both hydrogen bonding and π-π contacts (Fig. 3a) . Selected data of the hydrogen bonds are (5) 164 (6) given in Table 3 , whereas Fig. 3b illustrates the π-π interactions in more detail.
The results of present study have shown that [Ag(CN) 2 ] − can be used as a bridging ligand as well as a counter-ion in the formation of polymetallic complexes. Argentophilic interactions play a significant role in increasing the dimensionality of such complexes [19 -25] . We have isolated and crystallographically characterized a rare example of a 1D coordination polymer (1) , assembled by such interactions.
